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(54) C^§g(D««i] 7^>^!S';i^7'--5^««3SiI::&« 



(57) [mm 

[i^m xi^^/i^T'-^^cOia»i?r§^icfT'^ w (^;!)^T' 
y—^th • triEfflcOv-^T^^/H 0 4;ii^ii)]D$n-->y ^^':^o 
tuf-'>— — ^ 1 0 8 (C ioT^-r^-/^ t' 
•y h 1 1 ocov-— >>^:^^i-f^^^l::^ti6o ^-^^-z^t'-;/ 
h 1 1 0(i7^V 1 1 2 (c#ti2^*ti5o T-V 1 
1 2;6^bcOiSSl«:^«^l 1 4ti<^tHtll 1 etCctoTT 
•^D ^'^t-§•75>e) 2il7^— :^ 118 {c:^^;^tt6o 2 ilT^ 
— ^11 8*^-r=i — y 1 2 OtCjzoT ^ V^Vbv'— 
5^ 1 2 2{ClS-^$tl6o ^^--f^tti • fT:[E(i^v>"^-/^ 
1 2 4f^T'^tf $iX^^-<^tbiBj:t/iTIE'>V7KyH 2 

-y^Tnyui^—^i^:^ 1 2 8{i7ctO'>:^^>'^v^— l 




(2) 



2 8 8 8 6 4 



* W-r ^^^^^^/i- fc' h {zi^-^iti- ^ >- ^-^^ co V/' - ^ 

> ^ * t ^ > *^tf S <t . 

f 'J 9 /utt ±te v- V'^/^iTD v— >^ .X SrJf Ai" 5 

v> /uf D^tfe ^ ^ ^ ^ ^ J: 

lO 0 0 1 1 

[0 0 0 2] 

n>/N>>^ (CD) :JoJ:U^T'i^^/^;^--7='^ 

^:^x-:7^ (DAT) =f—9. VyV^oLT^ 

cfc xj"^^ Wi CO ^— <DWM<r>fy^ /i- te^JK ft i: ^'.e o r 
hT^V ^^SJB<75ft!icofe3i-e(i. J: «9;^#'/>S»:fe 30 

-C- ^ 5 o S(t $ X ^ ^ tir-g^ . 

[0 0 0 3] T-'i^^yvx — '^^i^. ^^ZJTCcnr-'v^^^/^ff^^ 
-Cill ft S f^: tea^ ^ n ^ z i o ^. f-^ ^) 



50 



m^(Oz^y-m^. 3i^^(D*^thl^J: 
[0 0 0 4] |g2c7)Sy.*^(i:. 

(C±PI;6>^;ie.ti5c ^'(50 J: /J:fe^^«f*:T- 

[0 0 0 5] |g3COA®6^^c^H*^{i. ge^n:y=Sf>^' 

[0 0 0 6] iy^)rjV2'm'f—9\%. i^S6<](c:#^-^nm 
(Non Return to Zero In 
vert) ^P¥(fn^ff^^"C*fc5 w c!r;i^#l\ NRZI 

Z I JF^x^gf*^YSJ^i-^=^- Kfi. ii^. ^yxy-y^f^ 
Wm (RunLength Limit) Ktl^li' 
RLL=i-KT'{^. ??^^t:^nfct':y h/Ni^^-^- 

f^<7)iSg!-r5 2ii0c7:>i$c(l. ^>/^< tfi:^$iX7':iira 

6 0^^7!)^d^"/<^< i: t>2-efc«9. J^^ol Oi^TT'/^itn 
fiVc^b^^l/^^ir^S^t-^ (2. 10) -RLLlCti:^ 

[0 0 0 7] ff^<t:$nfc2 3»ft^t::*f-r5^4co*§J 

f^ai Lft-^coffi/i]iS^rt^(c>^^5»jPicr> 

^t"^. S(j<NRZ I ?P^^^#SS L?:^73^fbx it^r(r) 

5c rnb<3ofi:cofp mmi(DT<nm^) xv^^^/ufo 




(3) 



(DSV) ^-S^'Mi^ ^^^^^T'v^^/i^fD (RD 
[0 0 0 8] 7t<D'fiy^Jl'^—^^. ±td.COmjr^^^^ 

m^msi-r^ [^^^/i'\i'^y htm-iti^) t'^/h/^°^ 

1 4 fc'-y h^^i^-Vfi. ±aiO (2. 10) -RLLSJ 
^^^mSi-r^o Lt)^l.^j:A^^hs fc5 1 4 t'^y h/<i$^-> 20 
m^(7y 1 4 ^^y h/>'i$^ — >i:i^^Lrv^^^'g^. ^5/-^° 

(2. 10) -RLLS«J*^<7){lS^5l#ewL. ilSSL 

— v<7:)ra(ctf A^nSo ^^\fy h 
(2. 10) -RL L^J^^^r^^L. DSV^f4=^7^S 

[0 0 0 9] -^yl-^P^X<Tte^(C01/^r{i. EFMP 

1 u s iiq^tm^E FM??-^fkco5feAM;)^SlS$nTv> 

-Sc EFMP 1 u s-Cti, ^>^=3 — yfitfefllHSS-Cfc 
fc'iy l.y^^->^{i/>/^< i: t> 2o(^^^fii{cov^T(^^W]l: 

EFMP 1 u s(i. ;?^^t-'y h^fgffl-^t-r. f-tt^ 

f ^ - Pj 5 v- > ^Vi':ro J: t/^ n b ^Sg it # 
— (look ahead) L. R L L /.^ «b t/{C D S 

V{cftt,iiL/'-^^^->?rilt^-r5c EFMP 1 u 

cO-r'<T(5^8 t'y hlCOV^T. S;gf^±;^^E FMiC^L 

EFMP I u s[Zii^X'^^{t(0tz^(0^^t^^^2^lX\^^^ 50 




i|#B3^9 - 2 8 8 8 6 4 



lO 0 1 0] 

Sri*:^-r'5^>'=''-yT/u=j'i; Xi^fl, — ^ — ;<? (c 

-f joit/EFMP I u s (Cgg-r^i6Aac7)— «J6<3lf$a 
(COl^Tfl. ^flX-ti. K. A. S. Immink. Te 
FMP 1 u s : THE CODING FORMAT 
OF THE MULTIMEDIA COMPACT 

DISC. J IEEE Transactions 
onConsumer Electronics, Vo 
1. 41. No. 3. pp491-497. 1995^ 
8 M ^##t--r 5 :i t Ti^-Ct 5o 

[0011] EFMtEFMPlust. DSV»J*U(D 

^:/;^;^|5fc'5o EFMP 1 u sT{:i. m^'^ — ^ 
'>;^7^i.St+#;d5:fc# t^S«[D s V(7)pItgti4rS^±S 

^ if p { c -r ^ w i: f ;i T- V \ ^ / 1-- 6^ ?i la .-^^ ?:> ^ 6 
h(D'r^X<Dp^m^—^>:^i:mWzm^' 

-r^ztT^t^x^^r^. mmti^m^^wf^^^^"^^-^- 

[0 0 12] Z.CDXo^Si^h'h'^^. tS^T^^i*(Cte^^tt 
T 1/ > 5 7^' ^ :^ (Omm^^^ {Zfro ^tf}^X^ 

[0 0 13] 

[0 0 14] 7ti:;t(i\ ^S®Ji^0cO/'c5^cOjI^ncnprSgtt 

nm i.x^^^m±-t^ - 1 f^^x^ 

[0 0 15] 'rt^z:>^. *:%0.^c^T-'v>^.MffR1SM«ii: 
^mt. (I) 0f^cOPS^'^@;t^Sa-r^^^^^^fP5fSc 
?r ^ A h (C ft -r 5 >' Tjf /uoo — ^ 
i^y^^^-^-rOy-'ry^^k^rfmi:. (2) xv^^/i- 



(4) 

5 

tfAtTflt. (3) _bf5>^>7lf/K7)v'—^V^ ^07^(7) 

10 0 16] if::. ^^i^^Mmmy"-^ mitijmt. 

^t^m'j&'t'^Mi.rTUt. (4) ±.mmi(r)n^it 

[0 0 17] Z,t\.h(OmJ^^^^^t'<:\ v'>7lf/^^DV^ 
[0018] 

SWC0 2O(0llJS?F^^T'fi> v->';jfyu<7)^^<o;5-cD 

;f I L 7t D S V ^ t> fc ^ -r ^ t*' h «^ — ^ > ^ t - 

f?-^^kc^ix. Tti^Ti^coStffii »9 ^-r-t-A icJ: oTSl^t- 
[0 0 19] rnKT^^jaff^^g-CJi. f^mj:^^^'^-^^^ 
>- /VCOx:^^ "^^^^^ f '^TCOt' — /tc J: o 

c;:)ioS/cii1S^c7^ft5S-e/j:t/^5liR3rttv^. inv-^-^y 

[0 0 2 0] m2conmmmx'\t.. -^-iiiEff-^.-^i^ii 



9-288864 

6 

m^Z. tt>X^ ^"f- ^ ^^^^ y V(Di^-'^>:^\zn^r{t 

k^zcy^tr^n^-^^xi^nn^^^^xi^ i/M f-c- 

^ { c s i:^ ^ ^ — ^ * ^ ^ ^ ^ ^ ^ ^ 
[0 0 2 2] ^-mmmmxa^ jtcny'-^iitiEmzmTt 

TcT't^cCV^^-V-^/Vt'^y i/cftfttico 

fi;^^:^ ^>^V^S?^^tS$B^'^*^c^v^^^T^/^t:''y hicr^ 
-S-fti-^o 3oc^|lig?F$fiii:i^4a:T'fc«9. ffiS(7)2o* 

Mill -5 tfe;^ ^-W-r 6 7=' ^ - ¥t-i\i^^X^^. 

[0 0 2 3] HI 1 {Zy^i^^yi^^^i^:^'rM.<Dm^i^fS.'t 
^i-o TzCDv'—^^t. ->>'7Kyi'(7:)i/-^>'X 1 0 Otc^ 
#!$tl5o ^i/^— /i-l 0 2F^-e. 7=^'— ^«i>^c3 *y i^ft: 
^n. <^di*5J:U^ITiEfflcoi6*0cn'>>^'/H 0 4 

0 8 (C JloT^-V^-^^-t:* V Nil OCOv^— ^V-Xl-??^ 
^t^ti^o ^-^--t^/^-t'y h 1 1 Ofi, IllScx>f 1 

1 2 t LT^$ix^t£^JK(*±i:i*ti^iStL5o t-V^^ 
^ 1 1 2^-h<r)m^^it^-i 1 4f^. I^atii 1 e{zx 
^XT-ra 2^r-^ 1 1 s{zm^^ti^. 

2MT'—i^llS{t. — ^ 1 2 0(Ci:o-C'>>#'>'^ 




(5) 



i,{zmih$ti^o ^#^bn/^s^^•>:/^v^v'--5r>'^ 1 2 

8fi. TcCO-VVTi^/Uv'— -5^^:;^ 1 0 0 ^ i:-e*»5 C <t 

SiiT' I ^iStl^ Sr?T t5 I. > *> -5 9 o 
[0 0 2 5] 2|s:|gP^(7^S2(^IIJS?i5?JT'{i. ITIE 

1 0 6(wiKS^^^^— 5i>^2^A^n^, ffi^^tl. ^7 — 
ITiE$ttfcv^>^/^v"—'5^>^ 1 2 8«1, 7C<^v'>'>J^/^ 

^-v^-/^t:*^y h 1 1 OOfe] i:'>--'5^>'^^^fi)cL 

[0 0 2 6] :$:^0^c7)^3comSS?F?^-Cfl, ii*DcOtf$g 

[ 0 0 2 7 ] m2\Z^ EFMP 1 u s S^S-^dU >TSlS 
■To Iil2(ctl. iil#Ba7^-://u2 0 0 irf-^^T^-y^/w 

2 1 4 7)>^'5o >^/l^2 0 Oit. i)^m^^(D 

4oopi«g/d:tfe®{c>pt/^r.-r^4 0(75^ij (#es#^2o 

4. 2 0 6. 2 0 8ib'J:t/2 1 0) l^tr 2 5 6 ©CO v- V 
;1^'/UfflOO=i— K:!!^ h y (#BB#-§-2 0 2) ^^"T^o 

^=3- Kco;&^Ii)c7)^ (0-|]xiX#Be#-^2 1 2) (i?Sfecot^ 
4) f5-^-ft:v V7jtvw8 OF^«cfoS^-&. 4^fiilE]gS«tt^ffi. 

8 8<iJ£Jl^t(7>v'>'^/^{-^^^"^f^> -flSJC, 40(Dikm 

f)m:H(omiK^'^htzh'tJ::o{z. >rl-/t;-r^5^-v-t^/i-t' 
•y hfflC0 2o(7^iStRte;5^fc'5c 'ftfflT"-:?'/^ 2 1 4(i, 
Mm<^ 8 8<@60'>>'7j>'/KCOl>rc0^f^ffli5Ifig'efc^o 

7^-yyu2 0 0;!)^4/itlf-^ffl7"-:^^^2 1 4/)^h^-'h^ 

a?;]c0 8 8<®co->'V:^^/^«COV^Tfi. iil-r— y/up^<7^ 50 
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8 

^y' — :f/U'^<D'f'^^-Ji^\i^y hCT^i&v/— -ir >';^cOD S V 
(1^ i: LTIET^fcSo SWO 8 8 <@co?tO^{c J: 19 #t*t 

S?0^O8 8{(i«7)tT<7);^^{c J: *9^^?iD S V*Jtai;i>tT 

[0 0 2 8] E13^oJ:U^Il4{C. i/V;t^/u->-^>-.x 8 
0. 132, 220. 154. • I^M U 2 2 0 , 1 

5 4 (#ss#-§-3oo) ^Tjk-to msisxxfm^X'it. 
i\m'r'-y/\-<oiikmi (#fiB#^3 0 2) [h(r>mm<n:r. 

:y^^y^<iyiy7iiyi^s 0 ^-/^^'y h o 0 0 0 1 0 

0100100100 (#88#-f-3 0 4) {z^^WL-t 
5o fzfzX^. t'-y hflfc;ii^?>:&--S#i^$nSo NRZ 

Y^(Dmi7]<o2Mi^x*t(o^mzmi^^o ^-v^^/^t* 

2/ hF^co2iiOcom> NRZ I ?S?f^{l. 1 
dSe-rSo Igl3'-Igl6tc:7^ci :y h^n/tDS V(l. N 

RZ I zKf$3 0 Q (D^ ^'^X^^o 

[0 0 2 9] i2i5ib^j:tK(ii6(w. m2^x.xim4 tm\:. 

yjV ([112, #Ba#'^2 0 0) P^Ot^c^ 1 t^:^5V>T*^^ 
iii>=2-.^il. ^flKT:^^/^^'/^ (fi^ij;;t(i 2- 3(lico 

11 3 <hlll 5 tCOV^T, HScOW^^^Olf (•>V;t^/U2 
2 0) <DJ^a5{Ciott5D S Vi^ff^^ttgf-r^o ^/c, H 
4 tIi!6tCOl/^T, |g40i^V7K/U 5 4) 

1>T, DS VC7);^#^I1, limcO^V^^-^ (lil3*3<t 
Xim^) [z-^\^X^b^^\ — y;!iM£^-r-^#ffi<7:> 

^^^./Ufc'«yh«CgaL-C*^SrtT?>/;:e6lC2o^^-{13 
ocOW?^wu«rti^-t-6J^'&, li)3-El6(C7T^;^i't5 2 
oco{-t#i?'J;^>^4-x.«bn5 t, (gl3*Dj:u^l2 4icjF^n6 

V^Jf/Uv— 8 0, 1 3 2, 2 2 0(1, ^>=i— ^ 
ttflglHlK^r, 'W7j</U'2 2 0coi^tSg2ert>/'-b-r'^<:^^Sr 

iss^-f 5 J: 5(c^-<^r>^Sfz(i Th^y^j -rSct'^M 

?i$nTV^5o '>V3}fyU8 O;0*e><75ft[iCO/N>^(±, ->>;f' 
yU2 2 OcT^^^flgSSrtf-^^i-o v'>7KyH3 2(l, 

^^>fo^^.^^ll\ i/>^'>'i-2 2 Ocot^fi82^^i:\ X^)^ 

15 4, ^V^"C-*^ffi2COv'>'7K/^2 2 Of)^hVtU3*'r>i^ 
>x}fyU 1 5 4 [zm^^J^t'<O^^L'>'-^>'^U. NRZ 
I ft-^Ti^-h 1 t^flglCfc^^^J: «9 t^NRZ I m^'fi^-- 1 



(6) 



[0 0 3 01 m3:}6Xxim4(Dmm(o^>::^—vt. m 

'>>'4</l-^ (v'>^4^Vu2 2 0. 1 5 4) cO^igLv— <^ 
[113(7^v^>/-^<yw8 0) {c-^\^^X(D^^—(r>mtRi^. ^^co 

s v(Di^m^ h tz h-rz t (c^s-r 5 :i t ;5^s^-t:' 

3 - ( c . iS^^ 9#^'J io I ^ T ft if -e 1/ ^51tR 5^ ©J 
[0 0 3 1 ] :^tv^m«D S V75^i*iiE$ti.5 J: 

^(i. 1 5-- 2 0#r^(cilHi3an5:i<t:?5^i*4bv\ 

[0 0 3 2] m 2 co^i®jf^^,{t. n 1 (Dmmwm<omi' 

?^SrfiJ^LTV^6o C^'Jx.{S. SU^mit-Mo-C. 1113- 
[l6cO>'>;J-Oi'->'->5r^;^ (8 0. 1 3 2. 2 2 0. 1 40 
54.220. 154...) {Z^\^^XtAm-r^. 

10 2 Tj^v^vrnV^Sr:^ y r^^kl-f -5 i . El 3 --HI 

ic>=!-yi0 8{C. 0-il^{1::7^D-tr :y-^{Cj:oT. 
ftti(nfpIb;6^cOtS^cOf-^t:»«9(wt£^l 3 2^mm'r^J^0 

>':/;if/u2 2 OcOtfcSSS ^rStR-r^i 5 

{c^>'=i — 1 0 8 ^/<-r r ;^-r5/"-^v-1^S{ciSiR$ 

— ./i'l2 4fi. i/Vn^/^^^ — ^t^J±l g^v-^^^Vu 50 



j}:^p^5pg - 2 8 8 8 6 4 



10 



[0 0 3 3] lil7(C. -/^^^X— 1 OCOH^ 

l.tzy:t—^yh^^-to m7{Z^\^^X. yn^y^4 0 
OfiT^'— ^^^-f hcOl 9 2ficOtT^^t'6o ^^Tfi. — 
ilcOlFlS^^^-r h 4 0 2 , 4 0 4. ?^V^r' 9 1 ili(7)7^-<5^ 

b 4 0 6. 2^fcv^Tii^a(7)^^^4 0 8. 4 io.?'^i^ 

-e9 iBcDv'—^^^^ h4 1 2. lif:\^^Xf7^CO::^=7—tT 
jE/^^ h4 1 4SrWi-5o ^h\z. I 9 2y<-( h<r^^n 
mv— fTjE^<>< b 4 1 6. 4 18^W-**^o loco 
mm\.tzy:^—^^yhXit. 9 lfli(7:)T^-^^^^ 
-<TC0^^— :7tfl-oi/^T<7:)^— ^^^^y Kco— a^fi. DS 

HI 7 tCit^JSiJ'fcl^^ft'^ fsync specific] 

4 0 4. 4 1 OT'^^nTV^^o mM^<^ hit. ^^(n 

(Dm-^htzh-r^Bry-^:^^^z't^z.tt'^x^^. 
mi<Dmmmm\z-Di^xmMi^fzjjma. mz9i 



L. tTiE$n^.^i/\ L^^L?i^^6> mTiCTFi^n^J: 9 

[0 0 3 4] nxfrn? ^mm-t^t. ^y^-ytnts i 

<, Sfc;:r-^>-^y Kic:f^^^S.{?-rr i:^^< 9 iflico 

i-^XcDi^l^^-MMfS. (view) ^HtiJl. ^ 

-V-^^yut'-y hir v'a ^/^—^^TCOD S V/i-A 

;5*4fc(^IE(c4^'5<t >7)5T't^o fc^t^Ml. 

>g.^^_;7ff<DD S VA^:&;0^^7ttiIE(i?t^5i 

Dsv{zm^^rifzmm^x^^it$titzm^%:t 

$Rco»— otf^y h{ti^(nxoizn^i\:i-^zt:^'^x^ 

^ 1 7^fD S Vt^^IE. |g 2 c^y— ^^t D S V 

lfeSO^¥-b:**'y h ^ (7) J: 5 ^itrJc J: ^ D 

S VcO^ra^^cOf^^^bJl. >^C7 ^f- 1 9 2 t'-y 



• (7) 

-^rSM^i. 5S^/c^ t"*^-:?{cJ:o-C/2:ffi^^:^:7^-i' 
[0 0 3 5] ^^—yrf(ODSv\hcr>v-'—^^n^it't^ 

[0 0 3 61 X-^^DS VcO??-^^fc(i:^^#$«Cf?^ 20 
•b^. ±iiELfci-'-<-C<Of<e;#^|)(*. DSV. DSVro?? 

[0 0 3 7] y,±<nmm<Dmmi^^tnt. ->vdtvK75i^ 
(0 0 3 8] UT. ^f^m<r>mt&<omi&^mm\^xmif 

So 

[0 0 3 9] 1. ff^cong#§r@x.5^Tfr-:^^/i'fo^^ 
(c ±te •> >' Tp" /V'CO ^ ^ if A 



• 4#l!a¥ 9-288864 
12 

(0 0 4 0] 2. ff^OPfi^tr^x.-S^IBT'v^^'/i'fti'^ 

[0 0 4 1] 3. ft?t5S7^-5'<75t'y ^•$r^?f■§-ic^?■^^t:i- 
5ml co??-§-{kffigi:. ±ttn^itnm. 

[0 0 4 2] 4. if-yh^i^>'^-yi^i^i^^iti-i>1Hl<^ 

>)M-rmm,L,'nut. ±.te.mi<on%\t^n.t^2<r)^ 

[0 0 4 3] 5. fi?|f7='-^'<75f y h^r^vi^^-i^^^^' 

■rs^-v^v'H^-;' h(ct^^^t;-r5ll 2<o??^{k;tTgi. 
^fbtrs^r^ '0 &-rmM Lnmt. ±tEig 1 <Dn-^itn 

[00 4 4] 6. i^-y \-i:7>l^'^'f'^^^^ — >i^'<^^ 



(8) 



^m^9- 2 8 8 8 6 4 



13 

*D I ^rm^ ^ tLfc#fT<50 ^ :/ u >- ^5^' ^ - >- ^**^> ^ 

^itrfi^(^^'y h{cm^i-^m2(Dm^'<mt. z<Dm 

[0 0 4 5] 



14 



10 



20 



: [ill 1 ] ;$:^P^co3IJgt7)»^?J<7)x:^:?yuf£ii>'XxAco 

[1121 #s4^si^:^=3— ^«-ov^-cc9^?-^^k^^^^->' 

# S§ 7^ — :/ /u ^ -f- in 5 o 
[0 3] l#^cofa^Ov/— >^v^^^cJ:I/^^¥<7)Inv3- 
^7^^6^#btL^T-'v^^/^^P5^'«^c (Dsv) m.(omimx 

[ins] US i:f5]Ci/>^^Vuv^-^>'^-t-^''''^^^^ 

[[HZ] S«bfcm*&(Ct^oT:/'P 7y h 

10 0 ^«7)i/>7j^'yW->— ^i^^ 

10 2 ^v^^— 

10 4 zn^— 1^a:i:jb^<i:tJ^tTjE'>'V^'>'^ 

10 8 JO.:y'=i—^ 

112 X^f ^^57 

1 1 6 l^ttlS 

12 0 T-'=2 — 

12 4 ^-Jzu—fV 

1 2 6 ^^-^dJ^5J:t/fTiEv':/:^>'^ 

12 8 *ll''>'>'4</^'>— 



[HI] 




(9) 



8 8 8 6 4 



[1112] 



202 



60 
8*8 



132 
154 
220 
256 



^204 ^206 ^ 20B 



r210 



3-Kl 



Vztz 



D-K2 



ti(IS2 



D-K2 



^00 



D-K3 



□ -K3 

3-K2 

□ -K2 



□ -K3 



□--K3 
D-.K2 





4t«2 


<t»3 






□-K4 


□-K4 




3-K2 


3-K2 


3-K2 


□-K2 



[ma] 



. . ^ . 300 ^ ^ ^ 
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